Sex allocation models still fail to predict the complex sex ratio patterns in broods of vertebrates. A major problem when studying motherebrood interactions is the difficulty in disentangling hypotheses involving maternal preferences from processes that do not imply maternal manipulation. We studied maternal resource allocation in mixed-sex, same-sex and single-chick broods in the great bustard, Otis tarda. Females normally rear a single chick, and previous work has shown that maternal investment influences male more than female breeding success. Therefore, mothers of two-chick broods were assumed to be in good condition and candidates to show a preference for sons. Results showed that male chicks of mixed-sex broods remained close to the mother for twice as long as their sisters, and received double the number of maternal feedings. However, sex differences in maternal feeding rate disappeared when considering only simultaneous begging approaches from both siblings. Proximity to the mother and its interaction with begging approach intensity were the factors determining the higher begging success of male chicks. In single-chick broods, females did not receive fewer maternal feedings than males. Overall, our results suggest that female chicks of mixed-sex broods become outcompeted by their larger brothers, which remain close to the mother much longer, preventing their sisters from taking a larger share of maternal feedings. We conclude that mothers do not show a preference for feeding male over female chicks, and that the sex differences in feeding rate are determined by the higher food requirements of male chicks due to their sexually selected, much faster growth rates. The higher mortality of females in mixed-sex broods contrasts with the pattern of male-biased mortality typical in this species, and supports our interpretation of an asymmetric competitive ability of male offspring as the mechanism responsible for the sex bias in maternal expenditure. © 2018 The Association for the Study of Animal Behaviour. Published by Elsevier Ltd. All rights reserved.
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Four decades after Fisher (1930) presented his famous theory on equal parental investment among offspring of both sexes, Trivers and Willard (1973) proposed that when resources allocated to offspring of one sex provide greater fitness returns, parents in good condition, or in years with more resources, are expected to invest more in that sex. This hypothesis was later generalized (Charnov, 1982; Frank, 1987; Leimar, 1996; Lessells, 1998) , and various extensions and new hypotheses were proposed (advantaged daughter, attractiveness, local mate competition, local resource competition, repayment, cost of reproduction, male exploitation, brood reduction hypotheses; reviewed in Clutton-Brock, 1991; Cockburn, Legge, & Double, 2002; Frank, 1990; Hardy, 1997; Sheldon, 1998; Sheldon & West, 2004; Uller, 2006) . These hypotheses raised enormous interest and numerous empirical studies have provided evidence for differential investment in sons and daughters (reviewed in Cameron, 2004; Clutton-Brock, 1991; Clutton-Brock, Albon, & Guinness, 1982; Cockburn et al., 2002; Froy, Walling, Pemberton, Clutton-Brock, & Kruuk, 2016; Gomendio, Clutton-Brock, Albon, Guinness, & Simpson, 1990; Hewison & Gaillard, 1999; Robert, Schwanz, & Mills, 2010; Sheldon & West, 2004; Uller, 2006; West, 2009) . However, despite this vast literature, sex allocation theory has been very successful in predicting sex ratio adjustment in haplodiploid insects, but not in birds and mammals, where sex ratio control by parents is still poorly understood.
In birds and mammals, adjustments predicted by theoretical models often fail, probably because (1) these models do not incorporate the complexities of their life histories (Krackow, 2002; Pen & Weissing, 2002; Uller, 2006; West, Reece, & Sheldon, 2002; West & Sheldon, 2002) , (2) it is difficult to predict sex ratio
